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HccjieAOBano BJimmue pacTBopoB OuojiorHHecKH aKTHBiibix BemecTB (auemjixojimi, 
cepoTOHHii, OKToiiaMMii, iiHTponpyccHA naTpua, FMRF-aMHA) ua ABuraTejibiiyio aKTHB- 
nocTb uepKapHH Cryptocotyle lingua. PacTBopbi FMRF-aMHAa, OKTonaMHiia, nuTponpyc- 
cima naTpuH lie Bbi3Bajin CTaTHCTmiecKH AOCTOBepubix H3MeneiiHH ABHraTejibHoii aKTHB- 
iiocth uepKapuM, b to BpeMa Kax pacTBopbi cepTOHMiia m aueTHJixojiHiia Bbi3biBajiu yBejiu- 
ueiiHe npoAOJDKHTejibiiocTM aKTMBHoii c])a3bi ruiaBaiimi. BbiacneiiHa Mexaim3MOB, 

jie>KaiHHX b ocuoBe ABuraTejibiiOH aKTHBiiocra uepKapHH, TpeOyioTca AajibiieHiuMe uccjie- 
AOBailHfl. 

Kjiioneebie c.noea : Cryptocotyle lingua , TpeMaTOAbi, uepKapun, iieupoMeAHaTopbi, cepo- 
TOHHH, aueTHJIXOJIHH. 


B cjio>khom 3KH3HeHHOM ijHKJie TpeMaTOA AepicapHH Hrparcnr pOJIb paccejiH- 
TejibHOH jihhhhkh nojiOB03pejiOH oco6h repMa4)poAHTHoro noKOJienHH — Ma- 
pHTbi, napa3HTHpyiomeH b OKOnnaTejiBHOM xo3flHHe. Y OojibiiiHHCTBa Tpe¬ 
MaTOA uepKapHH cboOoahbi bo BuemneH cpe^e h hx rjiaBnaa OnojiorHHecKafl 
3aAana 3aKJiiOHaeTCfl b noHcxe h 3apa>xeHHH >KHBOTHoro-xo3flHHa. ycnem- 
noro ee pemeimfl jihhhhkh o6jia,naiOT cjiohchbim naOopoM Mop4)o4)H3HOJioraHe- 
ckhx, 6HOJiorHHecKnx h noBeAGHHecKHx a^anTauMH (Galaktionov, Dobrovols- 
kij, 2003). B HacTO^mee Bpexm cymecTByiOT MHoroHHCJieHHbie nyOjiHKaAHH, 
nocBiimeHHbie H3yneHHio pa3JiHHHbix acneKTOB noBeAenmi uepKapnn (Combes 
et al., 1994, 2002; Flaas, 1994; Sukhdeo, Sukhdeo, 2004). BMecTe c TeM pa6oT, 
KOTopbie 3aTparHBajin 6bi 4 )H 3HOJiorHHecKHe ochobbi noBe^eimn ijepKappm, 
Kpanne Majio (Prior, Uglem, 1979; Smith, Plalton, 1983; Young et al., 1988, 
h AP-)- 

Cpe^n onncaHHbix b jiHTepaType LtepKapnn mohcho bbiaojiutb bhabi, xapaic- 
Tep njiaBamm KOTopbix noAAaeTCfl hctkoh HHTepnpeTaunn, hto no3BOjmeT hc- 
nojiB30BaTB nx b KanecTBe MOAejieh npn H3ynenHH ocoOeimocTeH ABHraTejiB- 
HOH aKTHBHOCTH 3THX JIHHHHOK. OAHOH H3 TBKHX MOAOJieH MOHCeT nOCJiy>KHTB 

uepicapHfl Cryptocotyle lingua (Creplin, 1825) (Fleterophyidae), KOTopoh npn- 
cyui, AHCKpeTHbiH THn rniaBaumi, BRjiionaioutHH ABe 4>a3bi ABHHceHH^: aKTHB- 
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Hyio h naccHBHyio (Chapman, Wilson, 1973; Chapman, 1974; Haas, 1994; npo- 
KO(j)beB, 2005). 3ia JiHHHHKa h 6biJia ncnojib30BaHa b HameM nccne^oBaHnn, 
pejibio KOToporo CTano BbiacHeHne bjihhhhb HeKOTopbix OHonornnecKn aKTHB- 
hwx BemecTB, o6Hapy>KeHHbix b HepBHon cncTeMe njiocKHx nepBen n Bbinoji- 
Haioipnx (J)yHKUHio HenpoMeanaTopoB (Halton, Maule, 2004; Ribeiro et al., 
2005), Ha .HBnraTejibHyio aKTHBHOCTb. 


MATEPHAJ1 M METO^MKA 

nepe^HOKaOepHbix mojijiiockob Littorina littorea, HHBa 3 npoBaHHbix napTe- 
HHTaMH h jiHHHHKaMH Cryptocotyle lingua, coOnpajiH Ha JiHTopajiH ry6bi Myna 
KaH^ajiaxmcKoro 3ajiHBa Eenoro Mopii b OKpecraocTax BejiOMopcKOH 6hojio- 
rnnecKOH ct3huhh 3HH PAH b aBrycTe 2008 r. fljia BbiBBJieHHa 3 apa>KeHHbix 
oco6en mojijiiockob paccaiKHBajiH noojjHHOHKe b cocyjjbi c MopcKon bojjoh, ko- 
Topbie OKcnoHHpoBajm no# «pkhm hctohhhkom CBeTa (cojmpe hjih MomHaa 
3JieKTpHHecKan jiaMna). ConeTaHHe HHTeHCHBHoro ocBemeHHa h B 03 pacTaio- 
men TeMnepaTypbi bojibi CTHMyjinpoBajio bmxojj uepKapHH H3 3apa>xeHHbix 
MOJIJIIOCKOB. HHBa3HpOBaHHbIX OCo6eH OTCaiKHBaJlH B OTJjejIbHblH cocya, H HC- 
nojib30BajiH npn ^ajibHeHuieii paSoTe b KanecTBe hctohhhk3 3pejibix pepKapHH. 

nepejj npoBejjeHHeM HaOjuo^eHHH 3apa>KeHHbix mojijhockob noMemajm b 
COC yH C MOpCKOH BOJJOH H B TeHeHHe 30 MHH OCBemaJIH CBCTOM HaCTOJIbHOH 
jiaMnbi npn E = 20 000—30 000 jik. 3aTeM mojijiiockob yjjajiajiH, a BbijjejiHB- 

IUHXCH JIHHHHOK HCnOJIb30BaJIH flJIfl npOBejjeHHH OnbITOB. 

3KcnepHMeHTbi BbinojiHHJiH tojibko Ha Mojiojjbix nepKapmix B03pacTa 
4—6 H. HMeHHO Ha 3TOT B03paCT npHXO^HTCH nHK 3KTHBHOCTH uepKapnii H3y- 
naeMoro BHjja (npoKocJibeB, 1999). JlHHHHKy noMemajm b MHKpoaKBapnyM 
oObeMOM 25 mm 3 (jjHaMeTp 4 mm, BbicoTa 2 mm), 3anojiHeHHbiii mopckoh boaoh. 
MmcpoaKBapHyM c HepKapneH pacnonarajiH Ha ctojihkc SHHOKyjiupa MEC-9, 
c noMomtio KOToporo npoBojjHJiH HaOjuo^eHHH. OcBemeHHocTb bo BpeMJi 
BbinoJiHeHHa SKcnepnMeHTOB nojjnep>KHBajiacb Ha nocTOHHHOM ypoBHe 
4000—6000 jik, TeMnepaTypa — 18 —20 °C. 

Ha6jiiojieHHa npoBojjnjiH no cjiejtyiomeH cxeMe. B KOHTpojibHOM SKcnepn- 
MeHTe JiHHHHKy noMemajm b HHCTyio MopcKyio Bojjy h b TeHeHHe 5 mhh pera- 
CTpnpoBajiH ee jjBHraTejibHyio aKTHBHOCTb. 3aTeM Bojjy mchhjih Ha pacTBop hc- 
cjiejjyeMoro BemecTBa, BbinepiKHBajiH nay3y, npojjoJDKHTejibHOCTbio b 1 mhh, 
nocjie nero b tchchhc 5 mhh perHCTpnpoBaJiH xapaKTep njiaBaHHa pepKapHH. 

B KanecTBe TecrapyeMbix areHTOB Hcnojib30BajiH cjiejtyiomHe 6nojiorHHe- 
ckh aKTHBHbie BemecTBa: aueTHJixojiHH xjiopnjj, cepoTOHHH, oKTonaMHH, hh- 
TponpyccHjj HaTpna, FMRF-aMH^ (Sigma, CUIA). BHanajie npHMeHajm pac- 
TBopbi HccjiejjyeMbix BemecTB b KOHueHTpapHH 1X10" 6 M, cHHTaiomencji «<Jih- 
3HOJiorHHecKoii» jyia njiocKHx nepBen (FIrckova et al., 2002). 3aTeM b cnynae 
perncTpaitHH jjocTOBepHbix H3MeHeHHH jjBHraTejibHoii 3kthbhocth H3ynajiH 
jjeHCTBHe jjpyrHX KOHijeHTpauHH BemecTB KaK b CTopoHy yBejiHHeHHa, TaK h 
yMeHbmeHna c rpajjamieH 10-' M. /(jib nojiyneHna pacTBopoB BemecTBa pa3BO- 
jjHjincb b MopcKoh Bojje. B pa6oTe npHMeHajiH tojibko cBeiKenpHroTOBJieHHbie 
pacTBopbi. 

PerHCTpapHIO JJBHIKeHHH J1HHHHKH npOH3BOJtHJIH nyTCM BH3yajIbHOrO Ha- 
GjiiojieHHJi nojt SHHOKyjiapoM. npn stom y HCCJiejjyeMbix pepKapHH npn noMO- 
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m,H ceKyH^OMepa H3Mep5uiH npoAOJDKHTejibHOCTb aKTHBHbix c})a3 abh^kchha 
(nuaBaHH^) h noACHHTbiBajiH hx hhcjio 3a nepHOA Ha6jiio,neHHfl. B cjiynae, ecjin 
npoAOJDKHTejibHocTb TecrapyeMOH oco6h 6biJia MeHee 1 c, OHa npn- 

paBHHBajiacb k 1 c. 

ripn aHajiH3e OKcnepHMeHTajibHbix /jaHHbix yHHTbmajiHCb cjie/iyiomHe napa- 
MeTpbi ^BHraTejibHOH aKTHBHOCTH: o6ma*i npoAOJDKHTejibHOCTb njiaBaHH^ (cyM- 
Ma npoAOJDKHTejibHOCTH Bcex aKTHBHbix (J)a3 3a BpeMH 3KcnepHMeHTa), cpe/jHflfl 
npOAOJDKHTeJlbHOCTb aKTHBHOH (j)a3bl miaBaHHfl H HHCJIO aKTHBHbix cj)a3. 

Run Ka^K^oro 3KcnepHMeHTa Hcnojib30BajiH He MeHee 10 uepxapHH, nojiy- 
neHHbix ot pa3Hbix 3apa^ceHHbix mojijiiockob. CTaTHCTHHecKan o6pa6oTKa 
BKJiioHajia b ce6fl pacneT oiiihSkh cpe^Hen h oueHKy ypoBHen 3HaHHM0CTH pa3- 
jihhhh cpaBHHBaeMbix napaMeTpoB abh^kchha b KOHTpojie h onbiTe c noMombio 
KpHTepHfl CTblOAeHTa. 


PE3YJIbTATbI 

PacTBopbi FMRF-aMH^a, OKTonaMHHa, HHTponpyccHAa HaTpnn b kohijcht- 
paiJHH 1 X 10‘ 6 M He BbI3BaJIH CTaTHCTHHeCKH AOCTOBepHbIX H3MeHeHHH perHCT- 
pnpyeMbix napaMeTpoB ABHraTejibHOH aKTHBHoera uepxapHH C. lingua. JiHafl 
KapTHHa HaOjiio^ajiacb npn Hcnojib30BaHHH b KanecTBe TecrapyeMbix areHTOB 
CepOTOHHHa H ai^eTHJlXOJlHHa. PaCTBOpbl eepOTOHHHa BbI3bIBaJlH CTaTHCTHHe- 
ckh AOCTOBepHoe yBejiHneHHe o6iuen npoAOJDKHTejibHOcra miaBaHHfl (b koh- 
ijeHTpaijHflx ot 1X10- 3 —1x10 12 M) h cpe/jHeH npoAOJDKHTejibHOCTH c})a3bi 
nuaBaHH^ (b KOHijeHTpaijHflx lxl0~ 3 M, lxl0~ 8 —1x10 11 M h 1x10~ 14 M) 

(ra6jl. 1). ripn 3TOM KOJIHHeCTBO ^33 £BH)KeHHfl AOCTOBepHO He H3MeHflJIOCb 
Aa^Ke npn bbicokhx KOHijeHTpaijH5ix BemecTB. 

PacTBopbi ai^eTHJixojiHHa Bbi3biBajin CTaracTHHecKH ro CTOBepHoe yBejinne- 
HHe cyMMapHoii npoAOJDKHTejibHOCTH njiaBaHH^ h cpe/jHeH npoAOJDKHTejibHO- 
CTH aKTHBHOH (})a3bl nJiaBaHHfl TOJIbKO npn CpaBHHTeJIbHO BbICOKHX KOHIjeHTpa- 


T a 6 ji h u a 1 

M3MeneHHe napaMeTpoB ^BHraTejibHOH aKTHBHOCTH uepKapnn Cryptocotyle lingua 

riOA ACHCTBHeM eepOTOHHHa 


Table 1. Change of the parameters of locomotor activity in the Cryptocotyle lingua cercaria 


\KonneHTpanHfl 
\ (M) 

HapaMeTpbi \ 

lXlCH 

lx 10- 6 

lXl(H 

1X1(H 

KoiITpOJlb 

OribiT 

KoiITpOJlb 

OnbiT 

KoiITpOJlb 

OnbiT 

KOHTpOJlb 

OnbiT 

ripOAOJDKHTeJIb- 

47.6 ± 

*160.4 ± 

36.5 ± 

*58.6 ± 

56.2 ± 

*163.9 ± 

39.2 ± 

*77.3 ± 

nocTb ruiaBa- 

HHH, C 

11.8 

20.2 

8.1 

10.1 

14.9 

25.0 

6.1 

10.9 

KojinnecTBO aK- 

19.9 ± 

*21.2 ± 

19.8 ± 

25.7 ± 

13.3 ± 

7.7 ± 

21.0 ± 

17.8 ± 

TMBHblX (j)a3 

5.2 

4.3 

6.3 

6.4 

3.9 

1.3 

2.9 

1.6 

CpeAHHH ripo- 

2.0 ± 

*11.0 ± 

2.6 ± 

4.5 ± 

4.6 ± 

*25.3 ± 

1.8 ± 

*4.9 ± 

AOJDKHTeJIb- 

HOCTb aKTHB¬ 

HOH (j)a3bi, c 

0.5 

2.3 

0.4 

1.3 

0.9 

8.6 

0.2 

0.9 
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T a 6 ji h u a 1 ( npodojiDicemie ) 


. 


\KoHUeHTpaUHH 

\(M) 

1x10-" 

1x10-12 

1 X 10~ 14 







flapaMeTpbi 

KoHTpOJIb 

_ 

On lit 

KoHTpOJIb 

On lit 

KoHTpOJIb 

On lit 

IlpOAOJl>KHTeJlb- 

46.1 ± 14.2 

*126.5 ± 21.3 

34.5 ± 7.1 

*76.0 ± 15.1 

63.0 ± 12.3 

95.8 ± 11.6 

HocTb njiaBa- 







HHfl, c 







KoJIHHeCTBO aK- 

17.7 ± 2.6 

23.3 ± 5.4 

19.3 ± 3.3 

28.4 ± 4.4 

13.2 ± 1.8 

13.2 ± 2.0 

THBHblX 4)^3 

CpeAHaa npoAOJi- 

2.3 ± 0.6 

*11.3 ± 4.1 

1.8 ± 0.2 

3.5 ± 1.2 

5.0 ± 1.0 

*8.9 ± 1.5 


>KHTeJlbHOCTb 
aKTHBHOH (j)a 3 bl, 
C 


npHMenaHHe. * — P < 0.05. 


UMAX BemecTBa (1 X 10 3 —1X1CM M). KojinnecTBO (J)a3 jjBHJKeHna ^ocTOBepHo 
cmmanoci. JiHiub npH caMbix BbicoKHX KOHnempauHHX apeTHJixonHHa 
(1 Xl(HM) (Ta6n. 2). 


OJGCy^K/JEHHE 

BbiaBJieHHbiH 3cjjc})eKT cepoTOHHHa h apeTHJixojiHHa Ha ^BHraTejibHyio ax- 
THBHOCTb pepxapHH cornacyeTCs c jiHTepaiypHbiMH aaHHbiMn o B036y>xaaK)- 
meM flencTBHH 3 thx HeHpoHajibHbix CHrHanbHbix BemecTB, urnpoxo pacnpo- 
CTpaHeHHbix y iijiocxhx nepBen (Halton, Maule, 2004; Ribeiro et al., 2005). 

Ta6jiHua 2 

H3MeHeHne napaMeTpOB ABHraTejibHOH aKTHBHOCTH uepKapnn Ciyptocotyle lingua 
noA AeMCTBHeM aueTHjixojiHHa 

Table 2. Change of the parameters of locomotor activity in the Cryptocotyle lingua 
cercaria under the influence of acetylcholine 


\KoHueHTpauHA 
\ (M) 

lx 10-3 

1 X 10- 4 

1X10- 6 







flapaMeTpbiX 

KoHTpOJIb 

On lit 

KoHTpOJIb 

On bit 

KoHTpOJIb 

On bit 

IlpOAOJl>KH- 

52.6 ± 6.6 

*136.1 ± 19.6 

83.1 ± 8.0 

*111.6 ± 5.4 

49.8 ± 7.0 

59.7 ± 5.2 

TeJlbHOCTb 







njiaBaHHa, c 







KoJIHHeCTBO ax- 

26.8 ± 3.6 

*6.4 ± 0.8 

39.1 ± 4.1 

32.2 ± 3.0 

28.8 ± 5.0 

32.9 ± 4.0 

THBHblX (J)a3 

CpeAHaa npo- 

2.0 ± 0.3 

*23.6 ± 5.2 

2.2 ± 0.1 

*3.6 ± 0.5 

2.0 ± 0.2 

2.1 ± 0.2 


AOJl>KHTeJlb- 
HOCTb aKTHB¬ 
HOH (})a 3 bl, C 


npuMeuaHHe. * — P < 0.05. 
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ripH 3tom aKTHBHpyiomee aeHCTBHe pacTBopoB cepoTOHHHa oTMenaeTca bccmh 
HCCJie/lOBaTejIHMH. B TOM HHCJie OH BBI3BIBajl yBejIHHCHHC HaCTOTBI KaK 6bICT- 
pbix, Tax h MeaJieHHbix bojih 3JieKTpHHecKOH aKTHBHOCTH b xBocTe y pepKapnii 
Cercaria caribbea LXXI (Young et al., 1988). B cboio onepepb apeTHJixojiHH b 
SojibiHHHCTBe onHcaHHbix b jiHTepaType cnynaeB cHHxcan pBnraTejibHyio ax- 
THBHOCTb TpeMaTO/i, b hbcthocth nacTOTy h aMnJiHTypy COKpaipCIIHH Mbimen- 
Hbix npenapaTOB MapHT Fasciola hepatica (Chance, Mansour, 1953). B to >xe 
BpeMfl H3BeCTHbI HeMHOTOHHCJieHHbie npHMepbl yCHJieHHB pBHTaTeJIbHOH aK¬ 
THBHOCTH nop B03aeHCTBneM apeTHJixojTHHa y HeKOTopbix nnocKHx HepBeft 
(Blair, Anderson, 1993). TaKne npHMepbi nporaBononoxcHoro pencTBHJi Be- 
ipecTB odbiHHO npHHBTO odbBCHBTb cjiaOoH H3yneHHocTbio pepenTopHbix Me- 
X3HH3MOB paOoTbi HenpoHajibHbix CHmajibHbix BerpecTB y napa3HTHnecKHx 
njiocKHX HepBelr (Ribeiro et al., 2005). 

CnaOocTb HurnOnpyiomero pchctbhh apeTHJixonHHa Ha pBH>KeHHe pep- 
xapHH C. caribbea LXXI CBjnbraaioT c bmcokoh aKTHBHOCTbio y hhx xojihh- 
3CTepa3bi — (j)epMeHTa, pacipenjpnoipero apeTHJixojiHH (Young et al., 1988). 
Bo3MO>kho, hto h y HccnepoBaHHbix naMH pepKapnil C. lingua npn bbicokhx 
KOH ueHTpapnax apeTHJixoiiHHa pe3Ko HHTeHCH^HunpoBajiacb paSoTa xojihh- 
3CTepa3bi. 3 to motjio npHBecTH k pe3KOMy noHHxceHHio KOHpeHTpapnn ape- 
THJixonHHa paxce no cpaBHeHHio c HopManbHbiM ypoBHeM, hto h onpepejiHJio 
ocnaSjieHHe TopM03Horo acjHjieKTa stoto HenpoMepnaTopa. B pe3yjibTaTe pbh- 
raTejibHaa axTHBHOCTb pepKapnil npn bbicokhx KOHpeHTpapnpx apeTHJixojiHHa 
b cpepe He noHH>xajiacb, a paxce noBbiinajiacb, hto h peracTpupoBaiiocb b Ha- 
hihx 3KcnepHMeHTax. Ectcctbchho, Taxaa HHTepnpeTapna Hy>KpaeTca b cTpo- 
tom poKa3aTejibCTBe. 

TaKHM o6pa30M, nojiyHeHHbie h3mh paHHbie noKa3aiiH, hto cepoTOHHH oxa- 
3biBaeT BJiHBHne Ha pBHraTeiibHyio aKTHBHOCTb pepKapnil C. lingua npn pa3- 
JIHHHblX KOHpeHTpapHBX, BbI3bIBafl yBeJIHHeHHe npOPOJIXCHTejIbHOCTH 3KTHBHOH 
<J>a3bi njiaBaHHB, Torpa KaK peilcTBHe aueTHJixojiHHa 6biJio BbipaxceHO tojibko 
ripH BbICOKHX KOHpeHTpapHflX. /3.JTJI BbiaCHeHHB MeX3HH3MOB, JIOKaigHX B OCHO- 
Be pBHraTejibHOH 3 kthbhocth pepKapnil, TpeOyiOTca pajibHenmne nccnepo- 

B3HHJI. 
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EFFECT OF SOME PHARMACOLOGICAL SUBSTANCES 
ON THE MOTILITY OF THE CRYPTOCOTYLE LINGUA CERCARIA 

(HETEROPHYIDAE) 

O. O. Tolstenkov, V. V. Prokofiev, N. B. Terenina, K. V. Galaktionov 
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SUMMARY 

The effect of some biologically active substances (acetylcholine, serotonin, octopami- 
ne, sodium nitroprussid and FMRF-amide) on the motility of the Cryptocotyle lingua cer¬ 
cariae was studied. Solutions of FMRF-amide, octopamine, and sodium nitroprussid have 
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no statistically significant influence on the motility of C. lingua. Acetylcholine and seroto¬ 
nin in solutions affected the motility through the prolongation of the active phase of swim¬ 
ming. Further research is required to elucidate the mechanisms underlying the cercarial 
motility. 


370 



